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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMBER: 02-6-CDE -X

SUBSYSTEM NAME: HYDRAULICS

REVISION: 1 Oriddias
FART DATA
PART NAME PART NUMBER
VENDOR NAME VYENDOR NUMBER
LRL CQAUICK DISCONNECT MCE21-0024

SYMETRICS

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
QUICK DISCONNECT HYDRAULIC, SELF SEALING {MALE HALF WITH CAP. LANDING
GEAR).

REFERENCE DESIGNATCRS:  S0vS8PD2y

QUANTITY OF LIKE ITEMS: 1
ONE IN POWER SYSTEM NO 1, DOWNSTREAM OF LG IS0 VALVE

FUNCTION:

PRUVIDE CAPABILITY FOR CONNECTING/DISCONNECTING GSE HYDRAULIC LINES TO
LANDING GEAR SYSTEM WITHOUT ENTRAPPING AIR INTO OR RELEASING FLUID FROM
THE HYDRALILIC SYSTEM DURING GROUND TURNARQUND OPERATIONS. CONNECTION
IS TO SYSTEM NUMBER ONE ONLY FOR OPERATING LANDING GEAR.
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FAILURE MODES EFFECTS ANALYSIS FMEA - CIL FAILURE MODE
NUMBER: 02-5-C08- 01

REVISION#: 2 a7:24/98
SUBSYSTEM NAME: HYDRAUICS
LRU: QUICK DISCONNECT CRITICALITY OF THIS
ITEM NAME: QUICK DISCONNECT FAILURE MODE: 1R13

FAILURE MOQDE:
LEAKALE, SELF SEALING FOPPET

MISSION PHASE: 0o DE-ORBIT
VEHICLE/PAYLOADIKIT EFFECTIVITY: 102 JOLUMEIA
03 DISCOVERY

104 ATLANTIS
105  ENDEAVOUR

CALSE:
DAMAGED SEAL/POPPET, CONTAMIMATICN

CRITICALITY 11 DURING INTACT ABORT DNLY7? NO

REDUNDAMNCY SCREEN A) PASS
B) FAIL
C) PASS

PASS/FAIL RATIONALE:

A}

‘A" SCREEN 18 PASS SINCE SEALING CAP CAN BE REMOVED AND POPPET CAN BE
INSPECTED DURING GROUND TURNAROUMND.

B)

"B" SCREEN IS FAIL SINCE SEALING CAP WOULD MASK POPPET FAILURE DURING FLIGHT.
c)

T - FAILURE EFFECTS -

1A) SUBSYSTEM:

FIR3T FAILURE - NO EFFECT. LOSS OF MYDRAULIC SYSTEM NUMBER ONE POWER
AFTER TWO FAILURES (LOSS OF SEALING CAP AND LEAKAGE PAST THE SEALING
FOFFET)
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FAILURE MDDES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 02-G-CO8- 01

{B) INTERFACING SUB3YSTEMIS):

FIRST FAILURE - NO EFFECT. REDUNDANT NOSE WHEEL STEERING AND HYDRALULIC
LANDING GEAR BEPLOYMENT REDUMDANT CARPABILITY LOST AFTER SECOND FAILURE.
HYDQRALILIC FLUID OM TPS SCREED MAY CALISE DEGRADED TPS BONDS.

{C} MISSION:
FIRST FAILURE - NO EFFECT

{0} CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURE - NO EFFECT.

{E) FUNCTIONAL CRITICALITY EFFECTS:

PDSSIBLE LOBS OF CREWNVEHICLE AFTER THREE FAILURES: LOSS OF SEALING CAR,
LEAKAGE PAST THE SEALING POPPET AND LOSS OF ANOTHER HYDRAULIC E¥YSTEM OR
LAMDING GEAR PYRO DEPLOY.

-DISPOSITION RATIONALE-

(A) DESKEN:

COUPRLING MATES IN AMANNER TQ PREVENT CONTAMINATION FROM ENTERING
SEALING SURFACES WHEN CONNECTED CAP ACTS AS REDUNDANT SEAL TO POPPET
AND IS PERFOIRMANGE TESTED AT SAME OPERATING PRESSURE AS POPPET.

(B) TEST:

QUALIFICATION:

= IMPULSE CYCLING TEST - 50,000 CYGLES COUPLED, 1500-4500 PSIG, 30-120 CYCLES
PER MINUTE. PASS/FAIL CRITERIA. SUBSEQUENT PASSAGE OF PERFORMANCE
RECORD TEST (COUPLED AND UNCOUPLED),

s  SIDE LOAD TEST - 400 IN-LES AT COUPLING INTERFAGE, 3000 PSIG FOR 1 MINUTE.
PASS/FAIL CRITERIA. NO EXTERNAL LEAKAGE OR PERMANENT DEFORMATION.

«  THERMAL VACUUM TEST - TESTED AT -85 DEG £ AND 3000 PSIG AT VACUUM;
REPEATED AT 200 DEG F, 8 HOURS EAGH. GOUFLED AND UNCOUPLED, PASSIFAIL
CRITERIA: NO EXTERNAL LEAKAGE

e  THERMAL CYCLE TEST - 3000 PSIG MALE HALF WITH CAP. 2 GYCLES AT -T3 DEG F TC
73 DEG F TO 275 DEG F TO T3DEG F  PASS/FAIL CRITERIA NO LEAKAGE DURING
TEST.

+ RANDOM VIERATICON - 3000 FSIG AT 135 DEG F (WITHOUT CAPS, GAPS ON TEST
FIXTURE]. LEVEL A FOR 12 MINJAXIS, LEVEL B FOR 48 MINIAXIS. LEVEL B PERFORMED .
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- ClL FAILURE MODE
NUMBER: 02.6-C0O8- 01

WITH 400 IN-LBES SI0E LGAD, LEVEL C FOR 4B MINVAXIS, LEVEL O FOR 12.5
HOURSRRS PASEFAIL CRITERIA NO EXTERNAL LEAKACE.

¢« HENCH SHOUCK TEST - 4 CYCLES. DROFFED 4 INCHES FROM BENCH TOP PER MIL-
STO-E10 FASSFAIL CRITERIA SUBSEQUENT RASEAGE OF PERFORMAMNCE RECORD
TEST

« TEMPERATURE FROFILE AND ENDURANCE TEST - 3000 PSIG. 40 DEGF T2 275 DEG F
TO 40 DEG F. COUPLED AND UNCCUFLED, 1000 CYCLES DURIMNG TRANSIENT OF
STEADY-STATE TEMPERATURE COMDITION PAZSFAIL CRITERIA, NO EXTERNAL
LEAKAGE.

¢+  BURST PREESURE TEST - TESTED AT 275 DEG F, 7500 PSIG. WITH CL&PS OFF.
FASSFAIL CRITERIA: NO RUPTURE.

ACCERPTANCE
o EXAMINATION OF PEQDUCT - WEIGHT, WORKMANSHIF, FIMISH, DIMENSICONS AND
CONSTRLCTION
o«  PROCF PRERSURE TEST - TESTED AT 275 DEG F AND 4500 PSIG. PASSFAIL
CRITERIA: NO EXTERNAL LEAKAGE OF PERMANENT DEFORMATION.
+ PEREFORMANCE RECORD TEET
o TESTEDATAZDEGFWITH & 20, AND 125 PSIG APPLIED TO MALE, FEMALE,
THEN BOTH HALVES (ONE CYCLE CONSISTS OF COUPLING AND
UNCOUPRLING). PASS/FAIL CRITERIA. NO EXTERNAL LEAKAGE WHEN
COUPLED OR UNCOUPLED.
+ FREESURE CAR AND FLUG TEST - 5, 20, 125 PSIG. PASS/FAIL GRITERIA NO
EXTERNAL LEAKAGE.
* CLEANLINESS TEST - CLEANLIMES LEVEL 130 PER MAO110-301

GROUND TURNARDUND TEST
ANY TURNAROUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMERSD.

(C) INSPECTION:

RECEIVING INSPECTION

RAW MATERIALS ARE SENT TO A TEST LAB FOR MATERIAL/CHEMICAL ANALYSIS/
CERTIFICATION

CONTAMINATION CONTROL
CLEANLINESS LEVEL 190 PER MACH10-301 15 VERIFIED BY INSFECTION.

CRITICAL FROCESSES
HEAT TREATMENT IS VERIFIED BY INSPECTIHON. SURFACE TREATMENT PROCESSES
IRPASSIVATION) ARE VERIFIED BY INSFECTION.

ASSEMBLY/INSTALLATION

SHOR TRAVELER INZRECTION 1S FERFORMED ON RAW MATERIAL, PRICR TGO MACHINING.
CLOSE DIMENSIONAL TOLERANCES ARE VERIFIED BY INSPECTION. ASSEMBLY
OPERATIONS ARE VERIFIED BY INSFECTION, VISUAL INSPECTION FOR DAMAGE 15
YERIFIED BY INSPECTION.

TESTIMG
ATP IS VERIFIED BY RI INGFECTION.



PAGE & FRINT DATE: OT/29/98

FAILURE MDDES EFFECTS ANALYSIS {(FMEA] - CIL FAILURE MODE
NUMEER: 02-6-C08- 01

HANDLING/PACEAGING
FPARTS PROTECTICN IS VERIFIED BY INSPECTION.

(D) FAILURE HISTORY:
CLRRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY GAN BE
FOUND IN THE PRACA DATA BASE.

{E) OPERATIONAL USE:

NOME
- APFROYALS -

EDITORIALLY APPROVED  BNA, o TR s, 73048

TECHMICAL APPROVAL WA APPROVAL FORM  B5-CIL-00¢ 028

02-G6-90




